various causes such as primary testicular failure, seminiferous Singapore 119074 tubule dysgenesis (Klinefelter syndrome), Sertoli cell failure, 1 To whom correspondence should be addressed and anorchia (Franchimont, 1973; Marshall, 1975). In sexually Luteinizing hormone (LH) stimulates the interstitial Leydig matured adults, low concentrations of LH, FSH and steroids cells to produce testosterone, which is essential for spermaare observed in gonadotrophin deficiency. LH regulates male togenesis. Abnormalities in the function of LH may affect sexual differentiation, pubertal androgenization, male sexual the process of spermatogenesis and thus result in infertility.
Introduction
In this study, we examined the relationship of these LHβ variants with male infertility in Singapore Chinese men. According to the World Health Organization (WHO, 1993) , 8-10% of couples experience some forms of infertility problem, in which male factors may account for up to 50%.
Materials and methods

Conditions known to cause impaired fertility in the male include endocrine disorders, genetic factors, environmental
One hundred and forty-five Chinese patients with male infertility participated in this study. Their ages ranged from 24 to 65 years factors, and varicocele (Feichtinger, 1991; Thielemans et al., (35.6 Ϯ 6 .0 years; mean Ϯ SD). Their semen parameters ranged 1998). However, in a great number of cases of male infertility from azoospermia to oligozoospermia (Table I) . Two patients with caused by inadequate spermatogenesis or sperm defects, the azoospermia due to varicocele (obstruction of sperm transport occurorigin of the problem still remains unexplained.
ring in conjunction with varicocele) presented a normal testicular Luteinizing hormone (LH) is one of the three important size and consistency and possible swelling of the epididymal head as gonadotrophin hormones essential to human reproduction. Its well as normal FSH concentration in blood, whereas spermatogenic primary role in the male is to stimulate the production of cells were absent from the ejaculate after varicocelectomy. testosterone by the Leydig cells which then, together with Two hundred fertile men aged between 23 and 48 years (34.3 Ϯ follicle stimulating hormone (FSH), regulate spermatogonial 5.6 years; mean Ϯ SD), were used as control subjects. Their semen cell formation and spermatogenesis in the Sertoli cells of the analysis was normal and fertility was positively established 2 years testes (Griffin and Wilson, 1985) . Gonadal failure, a cause of before the trial; they fathered full term pregnancies with normal infants. Approval by ethical committee was obtained.
infertility, is indicated by elevated concentrations of LH and detect the presence of individual variants. Bsu36I was used to detect Table I . Aetiologies of male infertility in sample of 145 Singapore Chinese the existence of the first variant (Gln54Arg). RFLP analyses using men NcoI, FokI and Eco0109I were carried out as described previously (Ramanujam et al., 1998 could not be detected in any of the infertile and fertile men
Idiopathic (11) studied. However, 12 infertile and 14 fertile subjects were
Oligoasthenozoospermia (23) Genetic: chromosomal abnormality (3) found to be heterozygous for the second [Trp8Arg; Ile15Thr]
Testicular: testicular failure (2) Vascular: varicocele (6) variant. In addition, one fertile subject was found to be Idiopathic (12) homozygous for this variant. Thus, the prevalence of this Oligoteratozoospermia (9) Vascular: varicocele (2) variant was seen to be 8.2% (12/145) and 7.5% (15/200) in Idiopathic (7) Oligoasthenoteratozoospermia (24) Testicular: orchitis (3), infertile and fertile men respectively, which did not differ testicular failure (5) significantly (P ϭ 0.634). Vascular: varicocele (16) In contrast, a heterozygous Gly102Ser variant was detected in five patients with male infertility (3.4%, 5/145), but none (Goh et al., 1979) . Three serum, which were significantly higher in oligozoospermia and blood samples were taken from each patient in the morning at an normozoospermia than azoospermia samples (Sheth et al., interval of 20 min, and the sera pooled and stored at -20°C 1976; Biswas et al., 1978) . The enhancement by LH of sperm until assayed.
fructolysis, and adenyl cyclase activity, which are important Nuclear DNA was extracted from peripheral leukocytes by a means by which spermatozoa derive energy for their motility, standard procedure and used as template DNA for polymerase chain indicates a possible role of seminal plasma LH in sperm reaction (PCR). PCR for DNA amplification was carried out using motility and metabolism. Bennet et al. (1991) observed that specific primers as described previously (Roy et al., 1996) . Restriction fragment length polymorphism (RFLP) analysis was employed to male patients with idiopathic oligozoospermia were found to LHβ gene mutations in male infertility have a higher mean LH pulse frequency and a lower mean of this LH variant in patients with male infertility is still not known. bioactive/immunoactive LH ratio than the controls. These results suggested that abnormal LH secretions might be related In a recent study Liao et al. (1998) have found the 1502G|→A mutation in exon 3 of LHβ-subunit gene described by Roy to male infertility. et al. (1996) in two unrelated infertile Chinese women with endometriosis but not in the controls. This finding suggested found to be associated with male infertility. Weiss et al. (1992) detected a homozygous Gln54Arg variant in exon 3 of LHβ implication of this mutation in female infertility in some women. gene in a male with hypergonadotrophic hypogonadism, elevated immunoreactive LH but low bioactive LH, low
Molecular variants of LH have recently been identified and
In the present study, we investigated whether there was any correlation of these variants with male infertility. The Gln54Arg testosterone concentration and low sperm count. Although the proband received chorionic gonadotrophin and testosterone variant could not be detected in control subjects and infertile patients studied. However, we found 12 heterozygous cases of therapy on several occasions, he had decreased spermatogenesis and was infertile. This mutation eliminates the ability of immunologically anomalous exon 2 mutations in infertile male patients (8.2%), and 14 heterozygous and one homozygous luteinizing hormone to bind to its receptors, resulting in the failure of puberty to develop spontaneously and subsequent cases in the control subjects (7.5%). Our data showed an allele frequency of 0.0413 in infertile males and 0.04 in the control infertility. In heterozygous men, this mutation caused impaired steroidogenesis and a high incidence of infertility (3/4) despite group but the difference was not statistically significant. These findings were found to be in agreement with those of Haavisto normal development of secondary sexual characteristic (Weiss et al., 1992 (Weiss et al., ). et al. (1995 . Therefore, the Gln54Arg and [Trp8Ile; I15Thr] variants are unlikely to play a significant role in male infertility An immunologically anomalous form of LH ([Trp8Arg; Ile15Thr]) was described in a Finnish woman (Pettersson et al., in the Singapore Chinese population. For the Gly102Ser variant (Roy et al., 1996; Liao et al., 1992) and another case subsequently (Furui et al., 1994) . Many studies have been carried out to determine the importance 1998), out of 170 patients with male infertility, five were found to be carriers (3.4%). On the contrary, none of the control of this variant in female reproduction. In two studies, it was found to be related to menstrual disorders, premature ovarian subjects studied were carriers of this variant. The variant showed an allele frequency of 0.01 which was significantly failure and female infertility (Suganuma et al., 1995; Takahashi et al., 1998 Takahashi et al., , 1999 but not in other studies (Haavisto et al., higher in infertile males than fertile subjects (P ϭ 0.013). These results suggest that this LH variant may be associated 1995; Rajkhowa et al., 1995; Ramanujam et al., 1999) . Thus, the role of this variant in female infertility remains with male infertility in some men. Interestingly, all five men were found to have varicocele. controversial. Raivio et al. (1996) examined the possible correlation of this LH variant with the onset and progression
Varicocele is the dilatation of pampiniform plexus. Some reports have suggested that varicocele was the reason for the of puberty in healthy boys and found to be associated with delayed pubertal maturation. However, the clinical significance abnormal semen analysis and reduced fertility potential in men their expression from luteinizing hormone beta gene. Mol. Cell. Endocrinol., (Stewart, 1974; Dubin and Amelar, 1975 (Abdalla et al., 1981; Micic et al., 1986) .
luteinizing hormone associated with female infertility. Fertil. Steril., 69, 102-106. Freire and Nahoum (1981) infertility.
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In conclusion, in this study, the Gln54Arg variant and were not seen to be associated with male infertility, whereas 
